Molecular characterization of a fungicidal endoglucanase from the cyanobacterium Calothrix elenkinii.
A gene responsible for fungicidal activity was identified in the cyanobacterial strain Calothrix elenkinii RPC1, which had shown promise as a biocontrol agent. Functional screening of the genomic library revealed fungicidal (against Pythium aphanidermatum) and endoglucanase activities in two clones. Sequencing revealed an open reading frame of 1,044 bp, encoding 348 amino acid residues with a predicted molecular weight of 38 kDa. Analysis of the deduced amino acid sequence of the putative gene (cael1) showed 99% similarity with the β-1,4-endoglucanase from Anabaena laxa RPAN8 and 97% with the glucanase belonging to the peptidase M20 family of Anabaena variabilis and Nostoc sp. PCC7120, respectively. The putative promoters, ribosomal binding sites and a signal peptide of 22 amino acid residues were identified, revealing the secretory nature of the protein. The phylogenetic tree indicated a close relationship of the gene with Bacillus sp. This study is the first to report on the characterization of an endoglucanase in Calothrix sp.